Introduction {#sec1-1}
============

Voice change, hoarseness, or dysphonia is one of the most serious occupational hazards, particularly for school teachers, as the voice remains the main educational tool for delivering lessons to students. Hoarseness is a common consequence of multiple vocal fold traumas for those who use their voices professionally and may abuse them such as teachers and singers. This commonly results in vocal fold tissue damage and hoarseness.\[[@ref1]\] In 2014, Martin *et al*.\[[@ref2]\] published an article after reviewing all available studies in the literature and indicated that the prevalence of dysphonia in teachers varied in different regions in the world ranging from 20% to 80%. This wide range of variation at different schools and countries can be related to voice hygiene, as well as degrees of awareness of teachers with regard to their voice and the stage of the school. A study in Brazil showed that elementary and kindergarten school teachers have a higher rate of developing dysphonia than middle and high school teachers. This was because children in elementary and kindergarten schools have difficulty with words, so teachers are compelled to speak louder and more frequently to fulfill the children\'s needs.\[[@ref3]\] The significance of studying hoarseness in schools is important because of the serious effect on the performance of teachers, which in turn can affect the community\'s financial and educational costs.\[[@ref4]\] The quality of teaching of about 40% of teachers had fallen because of their voice disorders.\[[@ref5]\] Some teachers had been obliged to retire early because of their voice problems.\[[@ref6]\] In the United States alone, around 2.5 billion dollars is spent annually on voice disorder-related sick leave for teachers.\[[@ref2]\] Other environmental, social, and personal factors including age, gender, years of teaching, family history of vocal problems, past history of voice disorders, allergies, vocal load, work-related stress, and others can also contribute to voice disorders in teachers.\[[@ref1][@ref4]\] Due to the lack of awareness of voice problems in teachers and its consequences and the absence of voice protection guidelines, around 80% of teachers have never consulted an otolaryngologist.\[[@ref7]\] To the best of our knowledge, the prevalence of hoarseness in teachers in our region remains unknown. We have not discovered any study conducted in Saudi Arabia (SA) that tested the prevalence of hoarseness in school teachers. Our aim in this study was to discover the prevalence of hoarseness in Saudi schools in the Eastern Province and analyze the potential associated factors that lead to voice disorders and determine the factors that have the greatest impact on teachers\' voices.

Materials and Methods {#sec1-2}
=====================

Approval from the Institutional Review Board was obtained through King Fahd Hospital of the University Al-Khobar, SA. A cross-sectional questionnaire survey with thirty questions together with a validated Voice Handicap Indexed-10 (VHI-10) was conducted.\[[@ref8][@ref9]\] Informed consent was taken from all participants involved in the study.

Both English and Arabic versions of the surveys were given to 13 randomly selected schools in Al-Khobar, SA, of different educational levels between February 2016 and March 2016. The random selection of schools was based on voluntary response to our study. All other schools which showed no interest in participating in the study were excluded. Out of 400 questionnaires distributed to teachers, 187 responded. The study elements were grouped into different categories as shown in [Table 1](#T1){ref-type="table"}.

###### 

Enviromental, personal and social factors that were included in the study
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The survey design and the number of teachers selected were based on previously published literature.\[[@ref10][@ref11][@ref12][@ref13][@ref14]\] In the study, hoarseness was subjectively assessed through teachers\' complaints. There were 84 males and 103 females who were actively working. Teachers with a history of laryngeal cancer, those who were not actively teaching as well as those who were on sick leave at the time of the survey, and all personnel in school administration were excluded from the study. The survey offered an optional visit to our clinic for a proper examination and management to address their complaints.

Data were entered and analyzed using the Statistical Package for the Social Sciences (SPSS) version 20.0. (IBM, Chicago, Illinois, USA). Continuous variables were analyzed using *t*-test, while categorical variables were studied using the Chi-square test. For statistical analysis, *P* = 0.05 was considered statistically significant.

Results {#sec1-3}
=======

The total number of teachers selected was 187, with a mean age of 42.5 years, 55.1% were females \[[Figure 1](#F1){ref-type="fig"}\]. Thirteen schools with different class levels were visited. A total of 105 teachers were high school teachers (56.1%) and 53 were elementary school teachers (28.3%). The types of schools visited were both public (6 schools) and private (7 schools). Hoarseness was found to be high in public school teachers (34.6%) than teachers in private schools (16.7%), P = 0.006. Hoarseness was found in 27% of teachers (*n* = 50), 21 males and 29 females \[[Figure 2](#F2){ref-type="fig"}\]. The number of students per class was also found to be an associated factor to developing hoarseness. The more students per class, the more likely it was for the teacher\'s voice to be hoarse (*P* = 0.038). Seventy teachers had 20--29 students per class, 40 teachers had 30--39 students per class, and 40 teachers had more than 39 students per class. We found that in the private schools, the majority of classes had 20--29 students, while in public schools, the majority of classes had more than 30 students per class. Around 85 teachers (males = 27, females = 58) missed days of work because of problems with their voice (*P* = 0.016). Twenty five of these teachers were in private schools and 60 were in public schools. The mean number of days missed was 7 days per teacher per year. Both active and passive smoking were found to be associated with hoarseness as well (39.0%, P = 0.037 and 0.047, respectively). Twenty-three teachers who complained of hoarseness also complained of acid reflux (35.9%, P = 0.040). Fourteen teachers with hoarseness (4 males, 10 females) also complained of hearing problems (*P* = 0.004); 5 of these teachers were in private schools and 9 in public schools. Family history of hoarseness was found to be statistically significant and associated with 16 teachers who were currently complaining of hoarseness (7 males, 9 females) (*P* = 0.0001). Thirty-seven teachers with hoarseness also experienced work-related stress and anxiety (*P* = 0.040). Fifty-eight teachers had comorbidities including hypertension, diabetes mellitus, asthma, thyroid diseases, and allergy, Three teachers had a past history of vocal cord surgery. The number of episodes of common cold and throat infections during the past year with a mean of four infections was found to have a significant role in developing hoarseness of voice (*P* = 0.022, P \< 0.05, and P = 0.017, respectively) \[[Table 2](#T2){ref-type="table"}\].
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Factors statically significantly associated with hoarseness among school teachers, Khobar, SA
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Discussion {#sec1-4}
==========

Voice is considered a high species communication tool that has significant importance in many different professions. Teaching is one of the professions that mainly depend on the voice as a primary tool for the delivery of their message. Any disorder in the voice affects the teacher\'s work in different ways. The prevalence of hoarseness among teachers in our cross-sectional observational study was 27%, which is in agreement with other published data in a variety of regions worldwide.\[[@ref2]\] Our sampling size was low because only 13 schools agreed to participate. Out of 400 teachers who received our survey, only 187 responded. This was a major issue that affected a number of teachers, some of whom had complaints and some who did not. It reflected the level of awareness of teachers on the hygiene health, of their voices. This agrees with other previously published findings stating that around 80% of teachers had never consulted an otolaryngologist about their voices.\[[@ref7]\] Out of 187 teachers, the 50 who complained of hoarseness were mostly female (55%). Female gender in other literature is considered an associated factor for developing hoarseness.\[[@ref15][@ref16][@ref17]\] In our study, however, we did not find any association with gender (*P* = 0.628), perhaps as a result of our sample size. Preciado *et al*.\[[@ref18]\] and Higgins\[[@ref19]\] had similar results with sample; no increased rate of hoarseness were reported for female teachers. We suggest that further research should be done to clarify this gender difference. We also found that the number of students per class was statistically significant as an associated factor for school teachers to develop hoarseness (*P* = 0.038). The more students there were in the class, the more likely it was for the teachers to develop hoarseness. In the study by Neto *et al*., 120 teachers interviewed in both public and private schools in Brazil showed that, to avoid hoarseness, the ideal number of students per class was between 20 and 30 students, respectively.\[[@ref10]\] We had similar results in our study since the prevalence of hoarseness was less when there were fewer than thirty students per class. Type of school (private vs. public) was found to be an associated factor to developing hoarseness, with more prevalence of hoarseness in public schools than in private schools with statistical significance of P = 0.006 \[[Table 3](#T3){ref-type="table"}\]. The reason behind it might be the number of students per class. The number of students per class in public schools tends to exceed 40, a situation which has been shown to increase the likelihood of teachers developing hoarseness of voice. In private schools, the number of students never exceeds 29, which explains the lower prevalence of hoarseness in teachers in those schools. In our data, seventy teachers had been teaching for 10--19 years and 49 teachers had taught for 5--9 years. We found no relationship between the number of years of teaching and developing a hoarse voice (*P* = 0.425) as explained by Da Costa *et al*.\[[@ref20]\] who studied 237 kindergarten teachers. That study explained that, the longer the experience the teacher had, the better the impact on the teachers\' voice. This might be because experience over the years has taught the teacher the importance of voice hygiene. Teachers with longer experience can manage and modify their style of teaching, tone of voice, and vocal hygiene to reduce the impact of strain and the likelihood of developing a hoarse voice. Our survey did not include teachers who had taken an early retirement because of issues with their voice. Therefore, it is difficult to draw any conclusions on the relationship between the years of teaching and hoarseness of voice. We found that of the 85 teachers who had missed days of work (males = 27, females = 58), the majority were from public schools (60 teachers) ranging from 1 to 25 days/teacher/year and a mean of 7 days/year (*P* = 0.016) owing to voice problems. Da Costa *et al*.\[[@ref20]\] found that 65 teachers out of 237 teachers in their study missed from 1 to 12 days/teacher/year for the same reason. Pereira *et al*.\[[@ref21]\] compared absenteeism in ninety teachers and ninety nonteachers due to voice problems and found that 23% of teachers missed school owing to voice problems, with an average absence of 1--5 days/year, whereas for the nonteachers, it was 0% missed days.
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Logistic regression analysis: Factors related to hoarseness of voice among school teachers
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Smoking was also found to be associated with hoarseness. In our study, 15 teachers were active smokers, while 41 were passive smokers. We found a significant association of smoking with hoarseness of voice in both active and passive smokers (*P* = 0.037 and P = 0.047, respectively). The literature indicated many divergent opinions on smoking. For example, the study by Urrutikoetxea *et al*.\[[@ref22]\] on 1046 teachers found that smoking was associated with the presence of a vocal nodule; the more cigarettes they smoked, the more likely they were to have vocal pathology. A research by Lira Luce *et al*.\[[@ref11]\] with 157 participants showed no association of smoking with voice disorders or laryngostroboscopic anomalies in teachers.

Due to their daily rush and hectic life, teachers consume large amounts of unhealthy snacks and fast food, which leads to gastroesophageal reflux and eventual acid laryngitis.\[[@ref2]\] Nearly 35.9% of the teachers with hoarseness of voice in our study complained of laryngopharyngeal reflux symptoms, which was found to be statistically significant as an associated factor that leads to hoarseness in teachers (*P* = 0.040). In their study on 113 teachers, Koufman *et al*.\[[@ref23]\] found that 50% of patients with voice disorders had pH-documented reflux.

Almost 14 teachers with hoarseness of voice in our study (4 males, 10 females) were found to have hearing problems, which was statistically significant (*P* = 0.004), five teachers from private schools and nine from public schools. Ohlsson *et al*.\[[@ref24]\] explained in their study that hearing problems affected teachers\' voices indirectly because they strained their voices by using high-pitched voices to ensure that they could be heard. That led to a strained fatigued voice and eventual hoarseness. In our study, yearly episodes of the common cold and throat infections were more common in teachers with hoarseness of voice than those whose voices were not hoarse (*P* = 0.017) \[[Table 4](#T4){ref-type="table"}\]. The common cold and/or throat infections affect the upper airways, mucous membranes, and the vocal fold and cause inflammation, which in turn has an adverse effect on the voice leading to hoarseness.\[[@ref24]\] A family history of hoarseness is also found to be an associated factor to developing hoarseness in teachers (*P* = 0.0001) \[[Table 3](#T3){ref-type="table"}\]. Although the association is not clearly explained in the literature, the study by De Ceballos\[[@ref25]\] on 467 teachers with hoarseness of voice indicated that a hereditary association found in families was most likely caused by certain emotional and environmental factors and habits in their household such as speaking loudly and shouting and frequent drinking of cold beverages. These contributed to the changes in their voices which led to hoarseness.
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Analysis of hours of teaching, number of cigarette, cups of coffee/tea, cups of water, and episodes of common cold
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Thirty-seven teachers in our sample with hoarseness of voice complained of work-related stress and anxiety (*P* = 0.040). Many studies in the literature showed that the psychological impact of stress on teachers can be significant contributors to the increased likelihood of hoarseness of voice.\[[@ref26][@ref27]\] Rantala *et al*.\[[@ref28]\] conducted a study on voice ergonomic factors in 14 elementary schools and found that, of the multiple associated factors, stress correlated with voice symptoms the most strongly (*P* \< 0.05).

Three teachers had a past history of vocal fold surgery (P-value=0.05) and Fifty-eight teachers included in our survey were found to have comorbidities (P-value=0.022) including diabetes mellitus (*n* = 11), hypertension (*n* = 18), allergy (*n* = 17), thyroid diseases (*n* = 13), asthma (*n* = 5). Comorbidities as an associated factor of developing hoarseness could be the result of the disease itself or the side effects of the medications taken. For example, asthmatic patients with chronic use of inhaler glucocorticoids sometimes develop hoarseness of voice as a side effect of the drug.\[[@ref29]\]

VHI-10 is one of the most common indexes used worldwide owing to its simplicity and ease of application.\[[@ref12][@ref30]\]

Conclusion {#sec1-5}
==========

The prevalence of hoarseness in teachers is high. It is due to a combination of multiple associated factors: number of students per class, type of school, smoking, laryngopharyngeal reflux, hearing problems, family history of hoarseness, work- related stress, comorbidity, episodes of common cold and throat infections, and history of vocal cord surgery. Many of these factors can be controlled with good teacher awareness and knowledge. These can help in reducing the likelihood of hoarseness of voice.
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